The title chiral quaternary ammonium salt, C 13 
Related literature
For related structures, see: Becka et al. (1963) ; Rivera et al. (2011b,c) ; Rivera, Sadat-Bernal et al. (2012) . For the synthesis of the precursor (2S,7S)-1, 8,10,12-tetraazatetracyclo [8.3.1.1 8,12 .0 2,7 ]pentadecane, see : Rivera, Quiroga et al. (2012) . For the preparation of the title salt, see: Rivera et al. (2011a) . For bond-length data, see: Allen et al. (1987) . For the structural consequences of the anomeric effect, see: Kakanejadifard & Farnia (1997) ; Rivera et al. (2011b) . For synthetic applications of chiral quaternary ammonium salts, see : Lygo Andrews (2004) ; Park et al. (2004) ; Kim & Huh (2001 ]pentadecane is interesting because it presents a chiral molecular structure, which contains two pairs of non equivalent nitrogen atoms. (Rivera, Quiroga et al., 2012) .
Employing the method described, (Rivera et al., 2011a ) the title compound (I) was readily prepared from (2S,7S)-1, 8,10,12-tetraazatetracyclo [8.3.1.1 8,12 .0 2, 7 ]pentadecane by alkylation with iodo ethane in dry acetonitrile, at room temperature. The chiral quaternary ammonium salts are used as asymmetric phase-transfer catalysis (Lygo Andrews, 2004) and enantioselective reactions (Kim & Huh, 2001; Park et al., 2004) .The molecular structure and atomnumbering scheme for (I) are shown in ]pentadecan-10-ium cation and one iodide anion. The N-monoalkylation produces ions where one nitrogen atom carries a full positive charge resulting in a distortion of the bond lengths and angles in the heterocyclic ring, compared to the molecular structure in the solid state of hexamethylenetetramine (Becka et al., 1963) . The C-N distances and bond angles (C-N-C and N-C-N) vary from 1.426 (3) to 1.575 (3) Å and from 104.97 (15) to 118.54 (16)°, respectively.
Crystallographic data indicate the existence of an anomeric effect (Kakanejadifard & Farnia, 1997; Rivera et al., 2011b) in (I), manifest in the following facts: a lengthening of N4-C bond lengths [N4-C3, 1.575 (3) Å; N4-C5, 1.531 (3) Å; N4-C15, 1.529 (3) Å], and shortening of bond lengths N4C-N [C3-N2, 1.432 (3) Å; C5-N6, 1.426 (3) Å; C15-N13, 1.434 (3) Å] comparable with normal bond distances (Allen et al., 1987) . Distortion of the C-N-C bond angles decreased the p character of non charged N atoms and reduces the N-pyramidality [α (CNC) around N2 = 341.47°; N6 = 342.22°; N13 = 332.7°] as occurring in other aminal derived salts (Rivera et al., 2011b,c; Rivera, Sadat-Bernal et al., 2012) .The geometry of the N-C-C-N moiety is close to the syn-periplanar conformation, evidenced by the N2-C1 -C7-N6 torsion angle, 37.7 (2)°. The organization of the crystal packing for the title compound exhibits a network connecting ions through C-H···I and C-H···C short contacts (Fig. 2) .
Experimental
Preparation of 10-ethyl-(2S,7S)-1,8,10,12-tetraazatetracyclo [8.3.1.1 8,12 .0 2, 7 ] pentadecan-10-ium iodide
The title compound was synthesized according to the published procedure (Rivera et al., 2011a) 
Refinement
All H atoms were discernible in difference Fourier maps and could be refined to reasonable geometry, but according to common practice H atoms bonded to C atoms were kept in ideal positions with C-H = 0.96 Å. U iso (H) was set to 1.2U eq (carrier atom). The absolute configuration for chiral centers C1 and C7 was determined using the anomalous dispersion of the iodine site, by refining a Flack parameter (Flack, 1983 ) based on 1353 Friedel pairs.
Computing details
Data collection: CrysAlis PRO (Agilent, 2010 ); cell refinement: CrysAlis PRO (Agilent, 2010) ; data reduction: CrysAlis PRO (Agilent, 2010 ); program(s) used to solve structure: Superflip (Palatinus & Chapuis, 2007 ); program(s) used to refine structure: JANA2006 (Petříček et al., 2006) ; molecular graphics: DIAMOND (Brandenburg & Putz, 2005) ; software used to prepare material for publication: JANA2006 (Petříček et al., 2006) .
Figure 1
A view of (I) with the numbering scheme. Displacement ellipsoids are drawn at the 50% probability level. 
